A failure to repair self-proteins leads to T cell hyperproliferation and autoantibody production.
It is clear that many factors can perturb T cell homeostasis that is critical in the maintenance of immune tolerance. Defects in the molecules that regulate homeostasis can lead to autoimmune pathology. This simple immunologic concept is complicated by the fact that many self-proteins undergo spontaneous posttranslational modifications that affect their biological functions. This is the case in the spontaneous conversion of aspartyl residues to isoaspartyl residues, a modification occurring at physiological pH and under conditions of cell stress and aging. We have examined the effect of isoaspartyl modifications on the effector functions of T lymphocytes in vivo using mice lacking the isoaspartyl repair enzyme protein carboxyl methyltransferase (PCMT). PCMT(-/-) CD4(+) T cells exhibit increased proliferation in response to mitogen and Ag receptor stimulation as compared with wild-type CD4(+) T cells. Hyperproliferation is marked by increased phosphorylation of members of both the TCR and CD28 signaling pathways. Wild-type mice reconstituted with PCMT(-/-) bone marrow develop high titers of anti-DNA autoantibodies and kidney pathology typical of that found in systemic lupus erythematosus. These observations, coupled with the fact that humans have polymorphisms in the pcmt gene, suggest that isoaspartyl self-proteins may alter the maintenance of peripheral immune tolerance.